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of the electro-magnet and passed a beam of polarized light
through it longitudinally.    He found that the polarization
of the beam had been affected; "thus magnetic force and
light were proved to have relations to each other."   Further
investigation showed that the electric field rotates the plane
of polarization through an angle dependent on the strength
of the  field  and  its  direction.     He   inquired   whether
magnetism could make a thin film of iron transparent, a
phenomenon subsequently discovered by Kundt.   Then he
began to look for a converse effect.   If magnetic force could
affect light, perhaps light could produce a magnetic or
electric effect.   Subsequently, electrical effects due to light
were discovered by Mayhew, Becquerel and others.    In
1878 Becquerel showed that the plane of the polarization
of the light from the sky is rotated by the earth's magnetic
field.    Before the end of 1845 he made another first-class
discovery, again with the help of his heavy borate-of-lead
glass.   He noticed that "if a square bar of this substance,
of about half an inch thick and two inches long,  be very
freely suspended between the poles of a very powerful
horse-shoe electro-magnet, immediately that the magnet
force is developed the bar points; but it does not point
from pole to pole, but equatorially or across the magnetic
lines of force/'   He then tried other substances and found
that reaction to a magnetic field was a universal property.
All substances were orientated either along or across the
lines of magnetic force*   He named substances which were
orientated along the lines  "paramagnetic"; while those
that were set across were named "diamagnetic/*   He found
that copper,   bismuth  and  phosphorus  were  noticeably
diamagnetic, and paper, sealing-wax, beef, apple and bread
also were diamagnetic.    "If a man could be suspended
with sufficient delicacy after the manner of Dufay and
placed in the magnetic field he would point equatorially/7
The repulsion of bismuth by a magnet had been observed
before by Brugmans, and by Le Baillif, but they had not
explored the phenomenon.
Faraday was now aware of four general aspects of electro-
magnetic phenomena, three of which he had discovered